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Answer any five questions : 1x5=5

Lactic acid is optically active. Explain.

b.  Explain why CH,Cl does not undergo SN' reaction .

c. Write down the structure of the alkene which on ozonolysis
produces only acetone.

d. Whatare the possible values of ‘/’when ‘n’is 2?

e. Writethe electronic configuration of Chromium (Cr).

f.  Explain from HSAB theory why Al” occurs in nature as AL,O.

g. Explain with reason : HNO, behaves both as oxidising and
reducing agent.

h.  Whydoes acetylene show acidic property?

Answer any two questions : 5x2=10

a. From Bohr's atomic theory derive an expression for energy of a
rotating electron in hydrogen atom. 5

b.i. Arrange the following carbocation in increasing order of
stability : H,C - CH - CH,CH,; (CH,), C ; CH, CH,CH,CH.,.

ii.  Writeashortnote on Wurtz Reaction. 3+2

c. How many optical isomers are possible for tartaric acid? Give
their Fischer's projection formula. What is the difference
between meso-tartaric acid and racemic tartaric acid regarding
their optical activity. Give explanation. 5

d.i. Define ionisation energy. How does it vary along the period and
group in the periodic table?

ii. Indicating reasons arrange HCIl, HBr, HI and HF in the order of
their acidity. 1+1+1+2

Answer any one question : 10x1=10

a.1. State with equation what happens when propyne is treated with

il.

iil.

ammoniacal cuprous chloride solution.
Differentiate between ‘orbit’ and ‘orbital’.

Balance the following chemical equation by ion electron method :
K,Cr,0,+FeSO,+H,SO, — K,SO,+Cr,(SO,),+Fe,(SO,)..



1v.

1l

1il.

1v.

Explain why CH,Cl does not undergo SN' reaction.

State what happens when propene is treated with HBr in
presence of peroxide.

i. Why is the ionization energy of oxygen less than that of

nitrogen?

Explain the reaction NH, + BF, — F,B « NH, on the basis of
Lewis acid-base theory.

Write electronic configuration of Fe and state its position in the
periodic table.

CH,=CH - Cl does not participate in SN’ reaction — Why?

Assign R/S nomenclature for the compound :

COOH
H Br

Ph
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Answer any five questions : 1x5=5

a. Giveexample each of anucleophile and electrophile.

b. CH,=CH-Cldoes notparticipate in SN’ reaction. Explain why?

c. How will distinguish chemically between 1-butyne and 2 butyne?

d. “Ethylamine is more basic than aniline” — Explain.

e.  Write down the conjugate base of H,SO,.

f.  Write down electronic configuration of copper.

g. Define orbital.

h. Between F and Cl whose electron affinity is higher and why?

Answer any two questions : 5x2=10

a. State the postulates of Bohr's atomic theory and derive an
expression for the radius of the first orbit of a rotating electron in
hydrogen. 2+3

b.i. Arrange HCIO, HCIO,, HCIO, and HCIO, in their order of
acidity indicating reasons. 3

ii. Balance the following reaction by ion - electron method :
KMnO,+H,S+H,SO,— MnSO,+S+K,SO,+H,O 2

c.1. State Markownikoff's rule with a suitable example. Under what
condition itis not valid? 3

ii. Why does acetylene show acidic property? 2

d.1. Write two differences between tautomerism and resonance with
suitable examples. 3

il.  Assign E/Znomenclature for the following compounds. 2

CHS\C _ C/H N CI\C _ C/Br



Answer any one question : 10x1=10

a.l.

il.
1il.

1v.

il.

1il.

What happens when CH,C = CH gas is passed into dil. H,SO,

solution mixed with HgSO, at 60 - 70°C temperature. 2
2-Butene is more stable than 1-butene. Explain why. 2
Explainwhy CH, ismore stable than (CH,) C 2

Why is second ionisation potential of an element greater than the
first? 2

Write down four quantum numbers of valence electrons of
magnesium?

i. Write short notes on (any three) :

A. Hund's rule, B. Diagonal Relationship, C. Hydrogen bond,

D. Electronegativity. 6
Assign R/S nomenclature for the following compounds. 2
COOH OH
CH, H KHSH,C H
Br CH,

An alkene on ozonolysis produces one molecule of acetaldehyde
and one molecule of acetone. Identify the alkene withreason. 2
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1. Answer any five questions : 5x1=5

Calculate the double bond equivalent of C,, H, BrS.

b. Indicate the point group in each of the following molecules :
) O H i) H +~H
H> ) <o HC>C:C:C\\\CH
3 3
Give the orbital picture diagram of H,C=C=CH,.
d. DrawtheFlying-Wedge projection formula of (R) - Glyceraldehyde.
e. Arrange the following carbocations in order of stability :
tertiarybutyl cation, l> +and (C,H,),C"
f.  Which one of the following compounds has higher heat of
hydrogenation :
1) cis-2-butene ii) trans-2-butene?
g. Draw the orbital picture of LUMO for ethylene.
h. Defineisovalent resonance.
2. Answer any two questions : 2x5=10
a.i. Which one has lower melting point (I) ortho- Nitro phenol or
(IT) para-Nitrophenol? Explainyouranswer. 2
i1.  Draw the s-cis and s-trans geometry of 1, 3 - butadiene. 1
iii. The optical rotation of (+) 2-phenyl -pentane-2-ol goes down to
0°when boiled in formic acid. Explain. 2
b.1. Give structure of one nonclassical carbocation. 1
ii.  Designate with R/S, E/Z descriptors where applicable. 2
m  FOoH ) Ho._  Cl

H+C =N
CH,SH

HOHN”  “CH,



iii. Which of the following compound has higher dipole moment
and why? 2

[>=0and [>=0

c.1. Label the following pairs of molecules as homomer, enantiomer

or diastereomer. 2
H
I \\\\\\“OH
® Moo ot HR VAN
/TN Me T Me
H %, Me H
HO H
(1D Br OH
HO;EB\H Hjib/\cHs
H CHO
HC cHo o5
ii. Arrange the following species in order of decreasing
mucleophilicity and give your reasoning. 1%

H,0,H,0,,HOO, OH

iii. Cyclopentadiene easily forms carbanion while cycloheptatriene
easily forms carbocation - explain. 172

d.i. Arrange the following series of carbocation in order of stability.
Givereason. 2

CH,CHCH,, [D>—cH, [>—cn,. [>— CH,,

ii. Compare the boiling point of the following two ethers. Justify. 2

H.C
H3C\ /O\ / CH3 ) HZC/ \O
CH, CH, \ /
H,C— CH,
iii. Define the term ‘enantiomeric excess’. 1
Answer any one question : 1x10=10

a.1. Compare C-N bond lengths marked by ‘a’ and ‘b’ in the following

compound and justify. " 2

a b
ON Q NO,
Me



ii.

1il.

1v.

ii.

1il.

1v.

How many stereoisomers of 2, 4-dibromo -3-chloro-pentane are
there? Draw them and indicate which are optically active.  2)%

Which compound of the following pair will have higher electron

density at the marked carbon atom. Explain. 1'%
CH, CMe,
O a
Comment on the optical activity of the following amines. 2
M
g P Mg Ph
v
CH CH

/ N / AN
H Me, Et Me

Define inductive effect and electromeric effect with reference to
organic molecules. 2

1. Suggest a method for the resolution of a racemic mixture of an

alcohol which is optically active (R*OH). 3
Supply the structure of (A) and justify its formation. 2
NH -
N — W
2
Between PhCH, — H and H,C — H, which bond dissociation
energy is smaller and why? 2
Give the structure of (27, 4E) - 2, 4-hexadiene. 1

What is diastrereoisomerism? Explain with example. 2
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Perform any one of the following experiments as assigned : 11

Prepare exact 0.4 (N) NOOH and 0.4 (N) CH,COOH solutions. Mix
the above solutions in test-tube in the following proportion to prepare
butter solutions of different pH.

Test tube Volume of 0.4 (N) | Volume of0.4 (N) Volume of
No. CH,COOH (ml) NaOH (ml) water (ml)

1. 5.0 0.5 4.5

2 5.0 1.0 4.0

3 5.0 2.0 3.0

4. 5.0 3.0 2.0

5 5.0 3.5 1.5

6. 5.0 4.0 1.0

Calculate the pH of each solution (pK, of CH,COOH =4.74) and add
equal amount of Methyl Red indicator solution to each test-tube. Take
10 ml of the unknown (supplied) buffer solution and add same
amount of indicator as added in case of above solutions. Match the
colour and determine the pH of the unknown buffer solution.

Perform one set of experiment to study the acid - catalyzed hydrolysis
of given ester (E) with the supplied acid solution (marked A). Use 90
ml of acid solution and 10 ml of ester for the set. Draw the necessary
graphical plot and calculate the observed rate constant for the
reaction.

Study the kinetics of decomposition of H,O, catalysed by neutral KI
solution by performing the experiment as following :

Take 100 ml of 2 vol. H,0, and add 5 ml of 10% KI and note the time
ofhalf-discharge. With draw 10 ml aliquots at regular interval and run
into a mixture of 10 ml of 10% KI, 25 ml of 5% H,SO, and 1 ml of
ammonium molybdate and note the half-discharge time in each case.



Titrate the liberated iodine in each case with (N/10) thiosulphate
solution using starch indicator.

Find the rate constant using graphical plot.

Prepare saturated solution of oxalic acid dihydrate at three different
temperatures in the range 20 - 50°C with approximate 10° gap in the
temperature. Determine the solubility of oxalic acid dihydrate in each
solution by titrating with standard NaOH solution. Calculate the heat
of solution of oxalic acid dihydrate from the solubilities using
graphical plot.

Laboratory Notebook. 2

Viva-voce.
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Candidates are required to give their answers in their own words as
for as practicable. and would not be allowed to consult the books /
notes while writing the reportin answer - scripts.

1. Make a systematic analysis for the organic compound given in
the bottle marked ‘O’ with respect to the following.

a.

Perform the usual tests for the detection of special elements
(nitrogen, sulphur, chlorine) and submit a record of your
analysis in the supplied compound in tabular form.  0.5x3=1.5

Perform solubitily tests of supplied compound ‘O’ (with H,O, dil
NaOH, dil HCI).

Show the presence or absence of each of the following
functional groups in the compounds and report results in tabular
form (no need to write the detailed experimental procedure).

1.  -COOH (carboxylic Acid)

ii. -OH (phenolic)

iii.  Carbonyl (no distinction of -CHO, >C=0needed)
iv. Aromatic-NH,

v. Aromatic-NO,

2. Inorganic chemistry : Quantitative Analysis (any one of the following)

a.

Determine the strength of the supplied KMnO, Solution (Marked
‘V’) by titration with supplied standard oxalic acid solution
(strength of the oxalic acid will be supplied by the examiner)

Determine the amount of Fe in gram lit"' in the supplied Mohr's
salt solution (Marked ‘C’) by titration with supplied standard
K,Cr,O, solution (strength of the K,Cr,0O, solution will be
supplied by the examiner).

Distribution of Marks

1.

ii.

1il.

Theory (In brief) 1
Presentation of data in tabular form and calculation. 2.5

Quality of results of experiments. 1.5

3.  Vivavoce. 3

4. Laboratory Note book. 2
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Candidates are required to give their answers in their own words as
for as practicable and would not be allowed to consult the books /
notes while writing the reportin answer - scripts.

1.

Inorganic Chemistry Quantitative analysis (any ONE of the
following) : -

a.

Determine the strength of the supplied KMnO, solution (marked
“V”) by titration with supplied standard oxalic acid solution
(strength of the oxalic acid will be supplied by the examiner).

Determine the amount of Fe” in gram /™' in the supplied Mohr
salt solution (marked “C”) by titration with supplied standard
K,Cr,0, solution (strength of the K,Cr,O, solution will be
supplied by the examiner).

Distribution of marks :-

2.

3.
4.

1.  Theory (Inbrief) 1
ii.  Presentation of data in tabular form and calculation. 2.5
iii.  Quality of results of experiment. 1.5

Make a systematic analysis for the organic compound given in the
bottle marked ‘O’ with respect to the following :

a.

Perform the usual tests for the detection of special elements
(nitrogen, sulphur, chlorine and submit a record of your analysis
in the supplied compound in tabular form. 0.5x3=1.5

Perform solubility tests of supplied compound ‘O’ with water,
dil. HCl ad dil. NaOH. 1

Show the presence or absence of each of the following
functional groups in the compound and report results in tabular
form (no need to write the detailed experimental procedure).

i. —COOH (carbonylic acid)

ii. —OH (phenolic)

iii. Carbonyl (No distinction of —CHO and > C=0 needed)

iv. Aromatic amine (Ar—NH,)

v.  Aromatic—NO, 0.5x5=2.5

Vivavoce. 3

Laboratory Note book. 2
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1. Make a separation of components of a binary mixture marked ‘M’
following the supplied procedure. Submit any one of the separated
components and determine its melting points. 5+1=6

2. Identify the given organic compound marked ‘O’ with respect to the
following : [+2+1+1=5

a) Physical Characteristics
b) Preliminary test

c) Confirmatory test

d) Conclusion

3. Laboratory Note Book and Viva Voce. 4
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1. Answer any five questions : 5x1=5

a. Whatkind ofaverage speed is involved in PV’ =§] mNc'?

b. DrawAmagat’s curve for N, and He in a single diagram.

c.  Underwhatcondition is therelationdG =V, - SdT valid ?

d. Findthe dimension of entropy.

e. Heat of neutralisation of all strong acids with strong alkalies in
aqueous solution is almost constant— Explain.

f.  Forideal gas (g—lV]) = (. —Explain

T

g. Find the order of the reaction if the plot of [Product] vs. time is a
straight line passing through the origin.

h. Define activation energy of areaction.

2. Answer any two questions : 2x5=10

a.i. A gasobeys the equation PV =RT[ I + bP + cP’] where ‘b’ and
‘c’ are constants. Plot schematically g—;{ versus P stating the
nature of the plot under the condition; (1) C> 0 (11) C<0. 3

ii.  van-der Waals correction factor for the volume of a gas is 4.42 x
10~ litre mole”'. Calculate the closest distance of approach
between the molecules. 2

b. Draw the P - V' Carnot cycle with an ideal gas as the working
substance with explanation and show that the enclosed area is
equal to the work done. What will be the effect on the efficiency
if the ideal gas is replaced by a van der Waals' gas, the source and
sink temperatures remaining the same? 2+2+1

c.i. Show that C, — C, = 0‘2‘# , where symbols have their usual

ii.

significance. 3+2

‘Afirst order reaction never theoretically complete’ — Explain.



Using the Michaelis-Menten mechanism of enzyme catalysis
show that for a fixed substrate concentration the initial rate is
proportional to the enzyme concentration. Comment on the order
ofreaction as the concentration of the substrate is varied. ~ 3+2

Answer any one questions : 10x1=10
a.1. Derive an expression for p,; (J — T expansion coefficient) for a

ii.

iil.

1l.

1il.

1v.

gas obeying the equation of state P(v—b) =RT. 3

What is the condition of spontaneity of a process in terms of
entropy ? 1

Starting from Maxwell's law of distribution of molecular speeds
of a gas, obtain the distribution law for kinetic energy and hence
deduce an expression for the fraction of the total number of

molecules possessing K.E. in excess of €. 3+3
i. Show graphically that the work done for reversible expansion is
greater than irreversible expansion for an ideal gas. 2

Represent in a P-Vdiagram with reason how ¥ varies with Pin a
isothermal and in an adiabatic process. 2

Show that for a first order reaction, the concentration of reactant
A after » half lifetimesis givenbyAd=/A4],[ %] " 3

Establish the Maxwell's relation (0S/0V ), = (0P/0T), . 3
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